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Regulation of photosynthetic electron transportPhotosynthesis is a process that converts light energy of the sun into
chemical energy in the forms of NADPH and ATP, which are used in a
variety of metabolic reactions including CO2 ﬁxation. It is exciting to
know how plants elaborated the complete system of photosynthesis,
but scientists are also asked to improve its performance even more to
address the serious problems that human beings are now encountering:
global warming and shortages of food and energy. During the evolution
of plants, efﬁciency of photosynthesis became remarkably high since
plants always compete with other species to obtain more light in the
ﬁeld. On the other hand, absorption of excessive light energy causes
irreversible damage of photosynthetic machinery (photoinhibition) via
generation of reactive oxygen species. The excess and limitation of light
energy replace each other in a time range on seconds to minutes, and
often happen simultaneously in different leaves of the same plant. To
respond to this conﬂicting demand for light, plants evolved the strategy
that regulates the efﬁciency of photosynthesis to show the maximum
performance under light-limiting conditions and to avoid photoinhibi-
tion under excessive light conditions. The essential mechanism of
photosynthesis may be highly conserved among plants including
prokaryotic phototrophs, but the differences in the regulatory strategies
may explain the diversity of plants which adapted to various
environments. Our understanding is still limited on the molecular
mechanism of the regulation, and this may be the target of innovative
technology.
On the basis of the long history of photosynthesis research we are
now in the trends of structural biology and systems biology. The former
is disclosing the exact molecular mechanism by which light energy is
converted into chemical energy. Peoplemayhave the impression that all
questions were already answered in photosynthesis research. Accumu-
lation of the genome and proteome information accelerates the
acceptance of systems biology in chloroplasts. However, it is also true
that we still cannot tell the ratio of ATP/NADPH production in the light
reactions of photosynthesis. How is the ratio of the most fundamental
products of light reactions regulated in photosynthetic electron
transport? Apparently, questions remain even at the textbook level in
our ﬁeld.
This special issue of BBA-Bioenergetics highlights recent advances of
our understanding on how photosynthetic electron transport is0005-2728/$ – see front matter © 2011 Published by Elsevier B.V.
doi:10.1016/j.bbabio.2011.03.009regulated in response to changes in light environments. Especially,
some review articles focus on the classical topics of state transition,
cyclic electron transport around photosystem I and chlororespiration.
The recent molecular genetics using model plants, Arabidopsis thaliana
and Chlamydomonas reinhardtii revisited these historical subjects and
renewed our idea on the framework of the regulation of photosynthetic
electron transport. The light reactions of photosynthesis may be more
dynamic thanwe previously considered. Genetics is clarifying the novel
regulatory factors involved in theses dynamic processes, but the
contribution of already known components of photosynthesis, photo-
system I, ferredoxin (Fd) and Fd-NADP+ oxidoreductase (FNR) should
be reevaluated for the regulation of photosynthesis. Additionally, it
would be necessary to cross the border of classical photosynthesis
research to understand the actual complexity of metabolisms in
chloroplasts. Environmental and nutrient factors affect the efﬁciency
of photosynthesis, and we have to understand the crosstalk among
those signals and the regulation of photosynthesis. Chlorophylls are
undoubtedly essential pigments absorbing light energy in photosyn-
thesis, but their metabolism is also closely related to the regulation of
photosynthesis on the basis of current progress as summarized in two
review articles. The assembly and degradation of the photosynthetic
protein complexes are indispensable topics of this issue and one review
article focuses on the protease system in chloroplasts. Since it is still
difﬁcult to summarize the complex network of nutrient signals and
photosynthesis, this issue selected copper that is an essential factor of
plastocyanin and superoxide dismutase (SOD) as a model nutrient.
Finally, I would like to express my sincere thanks to the authors in
this special issue and also to the reviewers who carefully evaluated
the manuscripts. I also thank the editorial staff of the journal for
selecting the topic and their continuous support during the prepara-
tion of this issue.
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